Long-term exposure to nicotine, via ras pathway, induces cyclin D1 to stimulate G1 cell cycle transition.
Nicotine, a major component in tobacco, has been implicated as a potential factor that promotes the development of lung cancer. However, the molecular mechanism of its action is still unclear. In this study, we have shown that, via nicotinic acetylcholine receptors, persistent exposure of mouse epithelial cells to nicotine elicits Ras signaling and subsequent Raf/MAP kinase activity, accompanied by a significant increase in cyclin D1 promoter activity and its protein expression. AP-1 is required for activation of the cyclin D1 promoter. The induction of cyclin D1 expression and its promoter activity by nicotine is abolished by the suppression of Raf/MAP kinase signaling. Furthermore, upon nicotine treatment, the cells do not arrest in the G(1) phase of the cell cycle following serum starvation. The perturbation of the G(1) cell cycle checkpoint is caused by the deregulation of retinoblastoma/E2F activity. Therefore, our data indicated that by targeting the Ras pathway, long-term exposure to nicotine disrupts cell cycle restriction machinery and thus potentiates tumor development.